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Relationship between surgical time and postoperative
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【Abstract】Objective:    To elucidate the relation-
ship between surgical time and postoperative complications
in senile patients with hip fractures, and try to find out other
factors which are related to these complications.
Methods:    Sixty-two patients, 28 males aged from 65 to
72 years with a mean age of 76.3 years and 34 females aged
from 65 to 95 years with a mean age of 78.1 years, who had
undergone orthopedic surgery because of hip fractures,
were enrolled in a retrospective cohort study. The surgical
time and pattern, the type of fracture, preoperative
comorbidities, American Society of Anesthesiologists
(ASA) score and the volume of blood transfusion during
operation were obtained from these patients who were fol-
lowed up by telephone calls for postoperative complications.
All the patients were followed up at least for 1 year and were
divided into subgroups according to their clinical charac-
teristics and the results were analyzed by the Statistical
Analysis System software.
Results:    There was no significant difference in the
morbidity of postoperative complications with the gender,
age, surgical time and pattern, or ASA score. There was
significant difference in the morbidity of postoperative com-
plications related to preoperative comorbidities and the vol-
ume of blood transfusion. There was a significant causality
between preoperative comorbidities and postoperative
complications. The morbidity of postoperative complica-
tions was 1.651 times higher in patients with preoperative
comorbidities than those without.
Conclusions:    There is no relationship between the
surgical time and postoperative complications in senile pa-
tients who received surgery for hip fracture within 1 year.
No correlation is found between the postoperative compli-
cations and gender, age, type of fracture, surgical pattern,
ASA score and the volume of blood transfusion. Preopera-
tive comorbidities are an independent predictor for postop-
erative complications.
Key words:    Hip fractures; Osteoporosis; Postopera-
tive complications
H ip f ractures, including femoral neck,intertrochanteric, acetabular, femoral head,and subintertrochanteric fractures, are very
common clinically. Among them, femoral neck fracture
and intertrochanteric fracture are the most common
types of fractures (over 90%).1 Comparing with hip frac-
ture in young patients, there are some special charac-
teristics in senile patients: (1) The patients usually suf-
fer from osteoporosis. (2) They need long-time rehabili-
tation in bed, which may lead to severe complications,
such as hypostatic pneumonia, urinary tract infection,
pressure ulcer, and deep venous thrombosis of lower limb.2
(3) The mortality after injury is quite high. Therefore, as
a rule, orthopedic surgeons preferably choose surgical
means to treat these patients.
These postoperative complications are affected by
many factors, including patients’ age, gender, preop-
erative comorbidities, type of fracture, surgical time and
pattern, nutritional status, mental status and so on.3-7
Zuckerman8, Holt9, and Villar10 consider that emergency
operation after fracture can decrease postoperative
mortality, and increase survival rate and the quality of
life of the patients. There is a positive correlation be-
tween the surgical time and postoperative complications.
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Mullen et al11 and He et al12 consider that the surgery
should be performed after preoperative comorbidities
are rectified, otherwise the mortality and morbidity will
rise. Moran et al13 and Grimes et al14, however, propose
that there is no correlation between the surgical time
and postoperative complications.
We analysed the data of senile patients who under-
went hip operation from 2006 to 2008 in the first hospi-
tal of Jilin University, and tried to ascertain the relation-
ship between the surgical time and postoperative
complications.
METHODS
We used retrospective cohort study to analyse the
relationship between preoperative multiple factors and
postoperative complications. The preoperative multiple
correlative factors are defined as independent variables,
while the postoperative complications as dependent
variables.
Eighty patients aged over 65 years underwent op-
eration because of hip fractures from January 2006 to
September 2008 in the First Hospital of Jilin University.
Eighteen patients were lost to follow up, and hence 62
patients were recruited in this study finally. The basic
status of patients is shown in Table 1.
Preoperative multiple correlative factors, namely the
independent variables, include patients’ age, gender,
type of fracture, preoperative comorbidities, surgical
time and pattern, general condition of the patients and
volume of transfusion.
For these patients, the major preoperative comorbidities
were coronary artery disease, hypertension, type II
diabetes, cardiac arrhythmia, pneumonia, valvular dis-
ease of the heart, hyperlipoidemia, cerebrovascular
disorder, Parkinson disease, urinary tract infection, re-
nal inadequacy and chronic obstructive pulmonary
disease.
Postoperative complications within 12 months’ fol-
low-up, defined as the dependent variables, include myo-
cardial infarct, cardiac arrhythmia, hypostatic
pneumonia, deep venous thrombosis of low limb, pres-
sure ulcer, urinary tract infection, digestive stress ulcer,
infection of soft tissue, acute renal failure, mental dete-
rioration and death.
In addition, we used American Society of Anesthe-
siologists (ASA) physical status scale to estimate the
severity of preoperative comorbidities. ASA score was
also used to evaluate the general condition of the
patients. According to the scale, grade 1 indicates a
normal healthy patients; grade 2, mild diseases; grade 3,
severe diseases; grade 4, severe and incapacitating
systemic condition which is a constant threat to life;
and grade 5, hardly survived (Table 2).
Table 2. ASA physical status scale
ASA
score
       Number of patients
Female    Male    Total
   1
   2
   3
   4
   5
Total
Healthy status
Mild diseases
Severe diseases
Life-threatening diseases
Dying cases
Discription
  0
10
20
  4
  0
34
  0
  6
20
  2
  0
28
  0
16
40
  6
  0
62
Table 1. Basic status of patients
Variables                                                              Cases (%)
Gender
    Male
    Female
Age (year)
    65-75
    76-85
    86-95
Preoperative comorbidities
    0
    1-2 kinds
    3 kinds or over
ASA score
    Grade I-II
    Grade III-IV
Type of fracture
    Femoral neck fracture
   Intertrochanteric fracture
Surgical pattern
    Joint replacement
    Closed reduction and internal fixation
Volume of blood transfusion
    0
    400 ml
    400-800 ml
28 (45)
34 (55)
27 (44)
26 (42)
  9 (12)
24 (39)
25 (40)
13 (21)
17 (27)
45 (73)
32 (52)
30 (48)
38 (61)
24 (39)
12 (19)
37 (60)
13 (21)
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Statistical methods
The differences were assessed by Chi square test.
The relationship between dependent and independent
variables was determined by logistic regression analysis.
All of the data were analysed using the Statistical Analy-
sis System (SAS) software.
Classification of both dependent and independent
variables
Classification of postoperative complication (dependent
variable: Among the 62 cases, 32 (53%) had postopera-
tive complications and 30 had not (47%).
Classification of type of fractures (independent vari-
able of X1): According to intracapsular or extracapsular
fracture, the classification was determined as intertro-
chanteric fracture and femoral neck fracture (Table 3).
Classification of gender (independent variable of X2)
is shown in Table 4.
Classification of age (independent variable of X3): Ac-
cording to the international standard of age grouping for the
elderly, the patients were divided into three groups (Table 5).
Classification of surgical time (independent variable
of X4) is based on Gdalevich’s7 and Zukerman’s8 method
with slight modification according to Chinese physique
(Table 6)
Classification of  preoperative comorbidities
(independent variable of X5): According to physiologi-
cal stress, we considered that 1 or 2 kinds of
comorbidities would cause a mild damage to patients,
while 3 kinds may lead to severe deterioration before
hip surgery. The grouping of preoperative comorbidities
and the total number of patients in the subgroups are
shown in Table 7.
Classification of surgical pattern (independent vari-
able of X6): There were five surgical patterns in this se-
ries including arthroplasty, hemiarthroplasty, proximal
femoral nail (PFN) fixation, dynamic hip screw (DHS)
and cannulated screw internal fixation. According to the
extent of surgical trauma, the arthroplasty and
hemiarthroplasty were incorporated into the same sub-
group while PFN, DHS, and cannulated screw internal
fixation were classified into the same subgroup (Table 8).
Classification of ASA score (independent variable of X7):
As is shown in Table 2, ASA score 3 or 4 indicates a poor
physical status, which is significant different from the pa-
tients whose score is 1 or 2. According to this difference,
the ASA score were divided into two subgroups (Table 9).
Classification of volume of blood transfusion during
operation (independent variable of X8): The volume of
blood transfusion was recorded by theatre nurses, with
the accurate grade being 1 U, namely 200 ml. It is known
that hemorrhagic volume less than 2 U would not cause
adverse reaction. Therefore, the volume of transfusion
was classified into the following three kinds (Table 10).
Table 4. Patients’ gender and postoperative complications
Total (%)Patients without
complications (%)
Patients with
complications (%)Gender
Female
Male
Total
17 (27)
15 (25)
32 (52)
17 (27)
13 (21)
30 (48)
 34 (54)
 28 (46)
62 (100)
27 (44)
26 (42)
  9 (14)
62 (100)
  Table 5. Patients’ age and postoperative complications
Total (%)
Patients without
complications (%)
Patients with
complications (%)
Age (year)
65-75
76-85
86-95
Total
14 (23)
16 (26)
  2 (3)
32 (52)
13 (21)
10 (16)
  7 (11)
30 (48)
Table 6. Surgical time and postoperative complications
Time of
surgery
Total (%)Patients without
complications (%)
Patients with
complications (%)
<2 days
2-3 days
>3 days
Total
12 (19)
  7 (11)
13 (22)
32 (52)
  8 (13)
  6 (10)
16 (25)
30 (48)
20 (32)
13 (21)
29 (47)
62 (100)
32 (52)                  30 (48)             62 (100)
Table 3. The type of fractures and postoperative
complications
Type of
fracture
Total (%)
Patients without
complications (%)
Patients with
complications (%)
Intertrochanteric
Femoral neck
Total
      18 (29)                   11 (18)             29 (47)
   14 (23)                  19 (30)             33 (53)
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RESULTS
No postoperative complications were found in 32
patients (53%) and at least one kind of postoperative
complications in 30 patients (47%). The age of 27 pa-
tients (44%) was between 65-75 years; 26 (42%), 76-
85 years; 9 (14%), 86-95 years. Twenty-nine patients
(47%) were subjected to femoral intertrochanteric
fracture, while 33 (53%) sustained femoral neck fracture.
Twenty patients (32%) received surgical treatment within
48 hours after hip injury, 13 (21%) within 72 hours, and
29 (47%) 3 days later.  Twenty-four patients (39%) had
no preoperative comorbidities, 25 (40%) had 1 or 2 kinds
of comorbidities and 13 (21%) had 3 kinds of preopera-
tive comorbidities. Forty-seven patients (76%) were
Table 9.  ASA score and postoperative complications
ASA score Total (%)
Patients without
complications (%)
Patients with
complications (%)
3-4
1-2
Total
22 (36)
10 (16)
32 (52)
24 (39)
  6 (9)
30 (48)
46 (74)
16 (26)
62 (100)
treated by hip arthroplasty and 15 (24%) by PFN, DHS
or cannulated screw internal fixations. The ASA scores
of 16 patients (26%) were 1 or 2 and 46 patients (74%)
were 3 or 4.Twelve patients (19%) were not given blood
transfusion during operation. The transfusion volume was
200-400 ml in 37 patients (60%), 400-800 ml in 13 pa-
tients (21%).
Results of Chi square test
As is shown in Table 11, the morbidity of postopera-
tive complications in the subgroups of fracture type,
gender, age, surgical time and pattern, and ASA score
was not found significant difference. However, there were
significant differences in the subgroups of volume of
blood transfusion and preoperative comorbidities.
Result of logistic regression analysis
Only the independent variable X5, namely the pre-
operative comorbidities, showed correlation with post-
operative complications. The OR value indicated that
the morbidity of postoperative complications of patients
with preoperative comorbidities was 1.651 times higher
than that of  the patients without comorbidities
(95%CI=1.013-2.692, x2=4.0443, P=0.0443).
Table 11. Analysis of preoperative dependent and
independent variables (X1-8)
Variables                       χ2 value                               P value
X1
X2
X3
X4
X5
X6
X7
X8
2.3852
0.0784
4.1392
1.1239
5.3770
0.1938
1.0235
6.0277
0.1225
0.7794
0.1262
0.5701
0.0497
0.6597
0.3117
0.0490
DISCUSSION
The purpose of the study is to explore the relation-
ship between surgical t ime and postoperative
complications. It is proved that there is no obvious cor-
relation between the two variables after the logistic re-
gression analysis among 62 patients.
In Zuckerman’s report8 of 367 patients, delayed op-
eration is related to the increase of mortality during 6-
12 months after surgery, but not related to postopera-
47 (75)
Table 7. Preoperative comorbidities and postoperative
complications
Comorbidities
0
1-2 kinds
3 kinds or over
Total
Total (%)
Patients without
complications (%)
Patients with
complications (%)
14 (23)
15 (24)
  3 (5)
32 (52)
10 (16)
10 (16)
10 (16)
30 (48)
24 (39)
25 (40)
13 (21)
62 (100)
Arthroplasty or
hemiarthroplasty
Internal fixation
Total
  7 (12)
32 (52)
Table 8. Surgical patterns and postoperative complications
Type of
surgery
Total (%)
Patients without
complications (%)
Patients with
complications (%)
25 (40) 22 (35)
  8 (13)
30 (48)
15 (25)
62 (100)
Table 10. The volume of blood transfusion and postop-
erative complications
Volume of
transfusion
Total (%)
Patients without
complications (%)
Patients with
complications (%)
0
200-400 ml
>400 ml
Total
10 (16)
16 (26)
  6 (10)
32 (52)
  2 (3)
21 (34)
  7 (11)
30 (48)
12 (19)
37 (60)
13 (21)
62 (100)
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tive complications. Gdalevich et al7 obtained the same
conclusion through clinical analysis of 651 patients,
namely, a negative correlation between postoperative
complications and surgical time, but early surgery could
decrease the mortality. Similar results are also reported
by other scholars.15-17
Although it is still controversial, most foreign and
domestic scholars believe that there is a positive corre-
lation between surgical time and postoperative
complications. We proved that the morbidity of these
dependent variables, including surgical time, had no
significant difference except subgroups of preoperative
comorbidities and volume of blood transfusion. Only the
preoperative comorbidity was the high risk factor relat-
ing to postoperative complications.
At the beginning of the study, the patients were di-
vided into four groups according to the number of post-
operative complications. But this would cause the defi-
ciency of samples in some subgroups and influence
statistical accuracy. Finally, we decided to divide the
patients into two subgroups according to whether the
patients had postoperative complications or not. This
is not only convenient for statistical analysis but also
can reflect the change of quality of the complications.
The definition of surgical time is the period from hip
fracture to operation. Emergency operation is defined
as the operation performed within 24 hours after hip
injury, while the early operation is within 48 hours. Some
scholars suggest that the early operation should be
defined within 72 hours.18 In this series, 20 patients
(32%) underwent operation within 48 hours after injury,
13 patients (21%) within 72 hours, 15 patients (24%)
within 7 days, and 14 (23%) over 1 week. In this way,
there would be four subgroups concerning surgical time,
but the number of samples in each subgroup would be
too small, which could influence the accuracy of statis-
tical analysis. Finally, we classified them into three
groups, namely, early operation, mid-term operation and
delayed operation. Twenty patients (32%) received early
operation within 48 hours, 13 (21%) mid-term opera-
tions and 29 (47%) delayed operations. The reason for
delayed operations was that the patients coexisted
some preoperative comorbidities.
In this study, the only independent variable relating
to the postoperative complications is preoperative
comorbidities. Type II diabetes, hypertension and coro-
nary heart disease are the most common comorbidities,
followed by Parkinson disease, cerebral vascular dis-
ease and chronic obstructive pulmonary disease. Uri-
nary tract infection and chronic renal failure emerged in
the minority of patients. Comorbidities will greatly af-
fect therapeutic result, especially the tolerance to sur-
gery and postoperative complications. Pressure ulcer
and urinary tract infection are the most common
complications, followed by arrhythmia and deep venous
thrombosis of lower limbs. Seven patients died within
6-12 months postoperatively, and the reason is the de-
terioration of preoperative comorbidities. So it is de-
duced that preoperative comorbidities are the critical
factor for the morbidity of postoperative complications
and death.
Our result showed that the morbidity of complica-
tions was significantly different according to different
volumes of transfusion. But as an independent variable,
the volume was not related to morbidity. We consider
that there is a limitation for the variable of volume of
blood transfusion. First, the volume of transfusion could
not represent the volume of blood loss totally and
precisely. Second, postoperative complications are due
to bedridden or surgical trauma, but not due to blood
transfusion. It is relatively unreasonable to establish
the relationship between the two variables.
During the follow-up period, we found mental de-
pression in some patients, which could decrease their
life quality and increase postoperative complications.
It is generally believed that the operation should be
performed as early as possible for senile patients be-
cause a delayed operation could increase the mortality
and morbidity of postoperative complications. Our re-
sults confirmed that delayed operation was not related
to the morbidity of complications, but the prolonged
bedtime could cause the deterioration of preoperative
comorbidities such as bedsore, hypostatic pneumonia
and so on. Although we obtained a negative relation-
ship between surgical time and complication morbidity,
we suggest that the operation should be performed as
soon as possible because the indirect effects mentioned
above.
In multiple variable analysis, the independent and
dependent variables are affected by many other factors,
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such as the grouping of the variables, the accuracy of
diagnosis of preoperative comorbidities, and surgeon
preference for surgical modalities and so on. The post-
operative complications often occur 10 to 30 days after
operation. So prospective cohort study should be pref-
erably adopted. In addition, postoperative follow-up
should be regular and in time.
In conclusion, there is no relationship between sur-
gical time and postoperative complications in senile
patients who received surgical treatment for hip frac-
ture within one year. No correlations are found between
the postoperative complications and gender, age, type
of fracture, surgical pattern, ASA score or the volume of
blood transfusion. Preoperative comorbidities are an in-
dependent predictor to postoperative complications. The
morbidity of the postoperative complications is 1.651
times higher in patients with preoperative comorbidities
than those without.
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